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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an actually practicable method as a 
method for controlling a magnetization for controlling the magnetization 



without using a magnetic field, and method for recording information using 
such a method for controlling the magnetization and an information 
recording element. 

SOLUTION: Magnetized regions 11.12 made of a ferromagnetic material are 
divided by a spacer region 20 made of a composite containing a magnetic 
material and a semiconductor material. A stimulus is externally given to the 
region 20 to change a magnetic interaction between the magnetized 
regions, thereby controlling magnetization of the one or more magnetized 
regions. Thus, when the magnetic material is contained in the region 20. 
even if the region 20 is thickened to a practically usable degree, the 
magnetic interaction can be generated between the magnetized regions 
made of the ferromagnetic material. Then, a magnetizing direction of the 
regions 11, 12 can be controlled by utilizing the magnetic interaction 
between the magnetized regions via an intermediary of the region 20. 
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(57) [S#j] 

watWS^kCi^t, «fls«l*SI»©«5liSJ&*B5 




(2) 



nmW- 1 1-3 30 3 8 7 



1 

s v^mfttrnzstsfc-eriM? h ft 3 * ^— tf«* t «t 

z>zt*!&WLt.rzm&m i 8Btt<z>wbfMfli:&&. 
[■1*314] ±B**i-tf«*t:ttfli-ra*6ttfcL 

[»*B8] ±G*t— WMOffSt 1 OnmULt 

t> l < i±*nei±©*{bfR«©«tfl3**j»r s 

[if!*S 1 0 ] ±8B*"<— iltttmStf* 
**» v*3M**m*^4r*£i*;b» * £ ^ ^— t 

<fcoT$MWU 40 

<DX<b*ffl«PU 

«<b*«©«fl3©fii * c <t »> -fit u < tt^nw±©^ 

[11*1112] ±SB*^- *«WC**bT* tt&M 

a. so 



2 

[Ht$g 1 3 ] ±IB>c^— 9-*«tfl!ffl-rs*^fri: 
bt\ *tt**<**fflU4£fc**S«l:-raR#@l 1 
IB*©t»«IBS*?£o 

[IR£iB 1 4 ] ±IB^^— y-*«tttffl-rsa^(*:k 

bt\ !S«ttflMft : P**#**t«-«S*fc«**ffi^ 

*z smxmi 1 i3»©ts«iBS^^. 

fll^S 1 lBtt®W*UBM* 

[ffi$£ 1 8 ] ±13*1— tf1B«ffl#£* 1 0 nmH 
±kir-5-i:£1$S£i:-f aWsRiii 1 1I3«©««IBS^ 

[tt$JI 1 9 ] Sttttttfr&feSttffrti**, 1 

5^ffl**ft**T, lo*b<tt*ft«±©«fl3«* 
«fl5««©«fl5©lRl#C J: 5 -ftl< tt*ftW±©* 

[ m#m 2 o ] ±a^ i— inw*c » iit#»M* 
*»«*44^tfm^«;4Mffl-r « z tzftmt? sis* 
1 9 mmommmnmo 

»atF*«Mttr»*«*nt^»* & ft s * 1— tmntc 

fflSftffltf^bbt, l-3tb<l«fttt±Otft*« 
ttfli»*©«fll©fa § C <fc !3 -fi* b < l±€*VJil±©^ 

[i»5f<Jg 2 2 ] «ftM«L AllMtXttajKMffcDV^r 
tifrCtot, ±3B^^-^«tr*fbT±!3WSH* s -^ 
x.e.nsci:4^S!ti:-rSil*W2 l §3«©ti»38f3»5R 

[H*«2 3] ±B^^— 

(±, *tt****>6ft4Cfc**Sai:-r*tt*a2 lSB 
«©fimiBSiit?. 

2 4 ] ±«^^— HW*Cfl6ffl*n*«*ft 

Cli:4#6Si:-rsW5t<fl2 l IBttO>«tRIB»lK?. 
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3 

-raises 2 1 mmnmmmm? . 

*cfc**H*i:T5SI*JH2 1 8B«©t» «8B&Jit?. 
[11*512 8] ±8B*^-+m^©S£* s l OnmJiL »> 
±T-feSc:i:4^®i:rsiSS5a2 1 8B*ffl«$B83&iii 

©B^btffeJSPSft, 

2 9 83*ffl«$883Sitf>?£. 
[0 0 0 1] 

ate****"*— aot^mbl, x^-v-mm 
«<b*iRi*»jflp-r«*scH-r«. *^b^«^ c 
curs. 

[0 0 0 2] 

ffl/j^«&©jRH*jfc#X£<*i\ £*i**wj-*-a** 

fttt^^EUCDjaafft • *S«flU±» WiJgB^©#fttc«J: 
D #jtW£/h§Hb#^ojB£&^- Ff*4 4 X 40 

[0003] »j i:uTtt» ^mttzm^tz 

75r>i^W, MfMffll^feFRAM (Ferr 

0 electric Random Access Memory) &if tfiW*lf htl 

1 0 OnsSftfcSV^fcV^ftj&tffeS. — FRA 

mc^htou •#&*wf60&#'j>&^i;v^p t g«* s 
««<*nTv>a. 50 



4 

[0 0 0 4] cnfcOfcjftiWS&lr^WBtt^'Ji: 
bT&@£*vru£©#s 0»Jil£ r Wang et al. , IEEE T 
rans . Magn .33(1997), 4498 j £83* $ tvt V > 3 <fc 3 * » 
MR AM (Magnetic Random Access Memory) & b < li 
MR (Magenetoresistance) .rf-t U fc«fc«*l*8iM-t 

MRAMit fctoasifcitfli^esT?* 

»K r©EMEfc:J:i>3B«*fT3fc«>fc 

*$tk*wtBiiR#*"eaai: ; p»3*vt^«. b*> 

Ti, GMR (Giant Magnetoresistance) $b^lCcfc*) 

[0 0 0 5] b*»U MRAMCIt «jt±©#Rft& 
P^ii^A J #lEt-S. MRAMCfcttSSBSfct, E«l£tt 

©&fb*ia*Ki**-5;:i:£<fc Dffon^. 
iS**fbt:J:-3TEi^* s *ffl<^5l3f¥v\ 

^ff-i^vN^ *©«, &*«?it©j; 

1 — £©;*;I*&J1[5£&S£:%3. £>ti£>° Cft* 

©*itflsH:»»-€>ftfc^. wiffli^Cv mkvc* 
s«sa*ctt*K«t*<©iHiM#»»K nmmmic 

[0 0 0 6] fcdST?* £©<fc-5fc$OSitex «f^*ffll , > 

{W-rs^ftShbTx m5.it rMattson et al. .Phys.Rev. 
Lett.71(1993)185j {ClBtt^tVT V^S <t 3 t, 3£€£tt& 
/¥*#/&fi$<tttt£ISJl bT ffl V> 5 * tit 

[0 0 0 7] CiXtt, £ttttftffH©*t£U&fcffi£-*'> 

# P^JlT*;fc3*a»#Ji©** UTiSSCflcS bTi^sc: 

7»K*M»-raci:fcJ:»K 3£fiattBia©»^lflMS£ 

feS. -ect% -^©^tt« (H^«) o«****i: 
bTfcttli, ffi^©at4« (W»Ji) ©fllft*@^Jit: 

MbTinte^-ti-sciii^ttiJiESo niznn,$)*Kt)x-m 

hbT*ST-fe*. 
[0 0 0 8] 

[38lB##tfeb«fc5i:-r3fSS] -ti*CD «t -5 
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[0 0 0 9] Cftii, **#J|*ftLfc3H8&Jin©4l 
5#ffl©*££#, *«#B©JP££»bTra&Mi&#J 

£M«-<}-a&»T*&£. S£«fciBEf|5jB©*&s*» 

miil^f2nm v MUHMb 1 2 5 0 0 iJOX 

it) 1 0 0Oe©fiHttft*-£*fe«©**A3. -©N 
i - F e ^©«ft*Kl£***feJ&C 1 fi>»«!i*^/* : 
-fcHSSfcx*;!/*-*, b&HSffiSflsffl 
T-#^.-5feK)(C(i, Ss«WS^3e»J*«0. 02erg/ 
c m2«±& < Tttfc*>fcV^ fc#ffi*&|f)|lC J: D M 

^©^^^©ffls^^^^-sfcattt, 

J.J.de Vries £>©!«;£: (Physical Review Letters 78, 
(1997)p.3023) IZ&Zt. m2 . 5 nmt-fcS ^ 

[00 10] b*»b&#*K 2. 5 nmWT^V^id 

©«t:iot, £©Sft©l«C'4MIW«ii%HI6l»l* 
[0 0 1 1] *«Wtt» tt±©£ 3 £«*©*«£*» 

fc«*«B**as»w««iBfi*?*ii«-r * c i: * g « 

£bTV>3 = 
[0 0 12] 

s^htcicfco-r, ttfc«i*H©ttftfi<)&ffi£ttffl*g<b 

£*T, 1 ofc b < tt*H£l±©«fc**©*Mb**J» 
[0 0 13] tt±©*3&*»Wfc«a«fc#I»#iS-e 
**Sl«ffl5^ffl**JfflbT, fiSfbffl^©a^b*|Sl?:#J 



6 

WW#i£fc«fc*Ui/x^-- bT*N &Yb« 

[0 0 14] i-fc, *4M£«£tMblMfp#&ti« §£«B 
tt#*»e>fcS*fl;«J***S 1 0nmJil±©;*^— tHS 

5M5:ttJ;^ tt<btt«An©fit*ltt&fSSttffi 
[0015] Zi- #-«*£©£$# 1 0 nrnttWih 

u\ *«*©jp;*:w*r*afc»fcflMR#B«"e 
*ai:^-5iH«-s\ **u*©jps#*ts*&» 

ttl>ttmgaWTh-raci:*ssSLV>. 
[0 0 16] #28i?)3©t»fBg2®£i£T-i±, SSfiStt 

i:fc:J:oTx Wb«ttn©tt&ti 

**©«fli*fM»u Wb**ffl«Mb©i^*t«t»)-tt 
ti< tt*nui±©*fS3Ba*ff a . 

[0 0 17] W±©J;5&#«Wfc«a«*ffl»#8rTJ 
8\ ^^-■9-*«C«t»)fflt^$ns«fls««IB©IB«ll<l 
WiMililftffltliJSbT, «fb«*©«fli*l6j*IW 

^Tli, *^-tf**Ctttt*m*£*#T^4©TJ, 

mi&zm<L-ct>. aHb«*©*fl3*<w»L-c, 
[0018] St, *.ftw£&kzmmtmiimii&. &®. 

***BB©*ft««:fflS^ffl**flj*-B-Tx lo-feb<{± 

*ftJU±©Bt<b*i*©«<b*ffJ»u «{bfHJ*©«fc© 
isi s c i a b < ti**ga±©£«ii3fn*ff $ c h 

[0019] t>"^©^^* J 1 0 nmW±T-£>ft 

(i 1 //mSJKJUTiiTS-i:* 5 ^^ b^^o 
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[0 0 2 0] *JB91©flMgffi8*?tt« 9lflttt# 

A^ftS&fbfglitf, V*#fttm**fc« 
£r#*> * -5 * i— tfM«8 Ci o T &&| * tiT ft 5 18 ig 

— 9-«*C»LT^»*6#*6*l*ii:CJ:-3T, tt 
ftjfftMattttQttffiSttffltfXflSl/T, l^>*>b<tt 

*ftw±©ttfbs«£©ttfb#frai;**v, ttfcswsottflj 

<DI4 * C i t) -M* b < tt«tifil±©9MB«MT ton 
[0 0 2 1 ] ^©.fcdfcfcaiflfcflalMlKttJR^T io 

**a«ffis:ffffl**j»bT, tt*b«4t©tt<b#fi*«j 

fll*©ffltt*fr$. €bT, #$gf«£* 
OTtt, - tHH*Ctttt*m*d*tf"tV>«©-«» 
T** ^ttfiEtta^ftSttftaWSia 

ftto^, ^wjcflRsttfWiaakju^Tytt, * 

£JI<LT*>, «Yb««©*ft*»J»bt, «$a*sesi 
[0 0 2 2] **BH£ffi£flMR8a&jit?tt, SSI* 2° 

nac actor* ttfb^iw©tt^,a<jft*is#/a#£ 
<b b r > i r> « b < «* nfii±©*fli**©«fls mm 

£tt, ttfc**©ttfcfflfiSC.fc»>-tt*b<tt*ftJ21 
[0 0 2 3] *i-1J-«i*©JPS# 1 0 nmW±T-*n 

tt, ai— vmmamz&mTgztztbizfEmtfimmn 
ib*t\**mm** **-*«*©**#*■*-**&» » 
'J7©ffiA#E£-t?i&ai:v^iaffi&ir&, 

-f* ft*, at— y-««ffl»3©±IRtt 

tt i ittmesfiiTt'rac fc*a* bi->. 

[0 0 2 4] ft*, *%H£ffiSttft#Jff#& titSSfB 
T^af*ftJW«*#***8ci:bTtt» «Att, «m« 

», *w»xtta«fM»*©*a*«*o'6na. 

[0 0 25] Sfc, tf*«t«!ffl-r4*^flsfcb 40 

Ttt, tttt*3M*, SfcattflMft^*****^^*** 

&«£fcJBfc*a»#Jgi:£«JSbfc#BJ8i, rtv* 
tt, 9fittttfUI2:tttt^«iUI2:*Mbfe»JMI«2f 

w^ns, ft*, ^^-**«tte«r*«^i*; 
tt, dn^©^%©v>-r n* i io^fflv>a^ttt-ft<, 

[0 0 2 6] 

[*g9§©£ffi©?gflR] «T, **Ui©*it5©««t:on so 
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[0027] £-f, ?mij3£ffs*ftiMff*tt©£*Q 

tc, #&f3Ttt, 58ttt4fca»*>ftSttfb3»Sl lh, a 

tttt»aw*#fttm*fto*#fls» 6 ft s * y-s 

^2 Oh, Mttfti? * Sl{bfS« 1 2 t $tl U 
t.iftfWll, 1 2#*i— 9-tl«2 0fc<koT# 

#j^nTfts«ji*istts. 

[0 0 2 8] d©<fc?fti£JI«j£tM;:*^T, 
T, *«J«2 0©**'J7«jR*«»-racfcfc 

it), -*©««:«* l l i:ffli*©«fls«« l 2 ton 

©tt*l*J ft fteft ffiflTe 1 5 . 
[0 0 2 9] *CT-, ^T-li, 11 (a) *©£BJ 

i**tt*©£*#«?*ffi«^ffjEft©WK#*tiiS 
CtlCt^ -*©«<b*« 1 1 fcflh*©*fls*« 
1 2i:©IB©«A«ftffiSfl!fflft*fll**T, tt*b«« 
11,1 2©«S<b*ffl»-rSo tt±0JL9l:> -7*©tt 
YbM^l 1 fcflh#©aMb«« 1 2 fc©IB©ttSlttftffi5 
fWB**fc3*TlMbW*l 1, 1 2©*Hb*fM«r* 
ciitc«fc»), -*©«fti«*i lrottfls^ftMlfc, flU 
#©ttflj**l 2©tt<b#|p]M2 «*tt\ 01 
(a) fc^fJ:3ft¥fftt»<i»^» 01 (b) Cj^fi 

0 ft fiJRrtttt'N 99 $ * 3 <k -5 ft C fc; * s Rjfl t ft 

[0 0 3 0] ft*, tf-*i*2 0©** 'JTSJS© 

Mifi, 0>Utt, 9-*4*2 OC**bT«E*BMlO 

bT + i'Ur?iX4ffdCi:i-J:?) ; fToT*mv>b, ^ 
^-*«W2 0C*fUT**IH»-r*Ci:CJ:!)ffoT 
*&V^U sEUtt, tMW*2 0©BjK*#Jflrr* 

itic±-3Tff-5 *5CbT*fiv^ ^fttot., afb^ 

till, 1 2©*fls*#J»-rsfc»t>C^— 9-««2 0 
H»bTJW»*-¥*S*ai:bTtt» **'JriiA*fc 
*«SltXttSJS«!»ftif#Ptf6ti 

So 

[0 0 3 1] *^Wi^*^^Ttt, x^- y-^ 

^2 ot«tt«»****sci:-e, y-«*2 0 
< t t^b^«sP^{c*ttsfiS^WffiS#ffl* s * b s 

1 -5 13 LtV^o JilT, C©«t-5k:^^— 9"««2 0C 
*#MbtU4Wt-s. 

[0 0 3 2] 02 £^-r#Jtt, Z^-Vm® 2 0 fcffiffl 
TSffi^tbt, Mtt^#«:2 14ffl^^fc0lJT•feS. 
af4*«*2 1 tt, **#v h'Ji'^21 A©*C&14 
-f ^->2 1 B^«[bfc«jSi:ftoTV^S. offlfcg, 
-*©*flj*«l ltt, *14^i»^2 1©*^ 



(6) 
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vFiJ^2 lAZfrVXM&4*>2 1 Bh^-T 
5. -fit, £©«tt-f tf>2 1 Bli, flfe©^tt-f^> 
2 1 Bit^TS. *LT, £© J; ?ft*S^#i&£ 
ft> ««IWtflfe*©^b«^ 1 2i:£i^So -fftfc 
*k -*CD«fls**l 1 i:fli*©afls««l 2 i:i±. * 
»*7h'J^7 2 lASOTBtt-f;i->2 lB^^LTH 

[0 0 3 3] 0>U« r H.Ohno et 

al., Phys. Rev. Lett. 68(1992)2664j Cf3«$tVTV>S 

* V U 7l«C«# Ufc«§tfg#©£jE8XlFiii«© 

aft#fte.ii4. ifctfot, ats-r^->2 i Bt, <t 

i£C*4flh©«tt-f*>2 1 Bh©iK^ttS8(±, TOfe* 
>»<*2 l©** 'JrMtioT^tsc^tftfSs 

t£¥#<*2 l<D*yVT&BL*fflWTZZ£\Z±t), - 
*©«fli**l 1 fcfli*©artj«i*l 2 £©m©ffl&at) 

»k ttflrtttfti l, l 2©^fl:*|pi4fl?jffli-rsit#tti 

[0 0 3 4] Cfflidic, X^-ti^2 0tMte 
»7hU^X2 lAMItt^*>2 lBS^Lt, - 

*©a<b«j« i i tm^cDmitmm 1 2 t^^swcis 
£-£-e-a£i:#Hi#3©-e, x^-ti^2o#f <t 

2 1 £ffiv>s::i:C<fc*K 9-»«2 0£JP< it 
tflsMll. 1 2©«fl5*fMflrf*;:i:#prfBi: 

[0 0 3 5] &t£¥#<*2 II-VI^ 

III-V^-*, *;un^^--f K^*if©VArtlT* 

[0 0 3 6] H3CijVr«tiU 7i-?ta«2 0t«ffl 

2 2£¥£f*2 3©rt«CA»Wfc#*3**fcJItt:*te 

2C*W-4«tt-f #>2 1 Bi;»&ffl®ffl£lilfcU H 

[0 0 3 7] &*5, **f*2 3i:bTtt, 01* tf, #H 
ffX{i*SilR©S i, Go**»6*****4«ttflilI«B 

fls«9***s ttffl we* a. a 

t5t»(Df$iWiI<> Fe, Co, Ni©V^50 
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ft;?7^^2 2fflt-fX, JtZWkV®m&, *$f*2 3 
©** 'J 7«I«M»fc 7 X* IS ©&«,!$£ 

^tt«©fw»#^iB&«Hr*n«fi<» i$ciR«*ft 

•^^©T-Ji^Vi. 

[0 0 3 8] &t>\ *0Ht*V>Tttv ¥*&2 3©ttfc 

3©ftt>&fc«ttiMMt;*ffl^fc«£KU\ &ttf**5 
X#2 2CJ:*ftffl«lt"Ca<, 02C^bfc«l©«kd 
* Mtt -Y * > C A 5 ft m 6 M t> Z> Z 1 1 & 5 . 
[0 0 3 9] H4fcjj**-««\ 7^-fS«2 0l:ttffl 
-rsa^frfclyT, &&tt<«£2 4 h*«f«t2 5 h£ 

fc«fcn«ft»**»sj:5 tufc«tf*s. c©h 
t, -#©8Hb***i is, ti\ R»-r&¥*#M2 

I2 4^tS. ^bt, C©^attf*M2 4J±, K 
g-rs^#<*R2 5£*rLT\ **5E8LT^4fll©58 
m&#.Wk2 4 ■€ LT> c©<fc?fc*Si!i-#*l 

&ig;**U *i6IWicfte^©afb^l 2£&-&TZo f 

ttt>%s -#©«{&*« 1 1 fcflh*©«fls«« 1 2 t 

te, &#tt<*M2 4^*#ttM2 5 h**«Lfc£JIIg| 

[0 0 4 0] C©J:$fciMittfl:ll2 4i:*a»f£M2 5 
i:ft*JiUfc*««t*JV^-r, ^att«:MPI±©a^.W 
fi»Jxii rE.E.Fullerton et al.,J.Magn.&M 
agn. Mater. 117(1992)L301j fdSBf^ftT^S <t 5 ts 
^#f*JK2 5©*^'J7'«gl3#c#U'-CSfb-f£. Lfc 
ibT, ^att<*M2 4 %m%m&&m2 4 CiSft 
Ufcffll©!l«tt«;il2 4 fc©IS#ttJBtt, ^#f*M2 5 

5, -^©afb««i i tmfitomit&m 1 2tomo 
mmmm%mji&£ZfflWT?>zhLifi-5smx-$>i), z 

nCiO, tt-fbfH4ll 1, 1 2©fiSfb^|6]^ffl^t-5- 

[0 0 4 1] ^aSt«tM2 5 ©W^i: UTJi> «*. 

ttx *SHXtt»aH©S i, Ge^^<t4*i»*# 
ffifflRltgT-feSo *fc, **f*M2 5©W^bT«, ft 

^SSttf*K2 4©«**i:bTli, 

p«> h**-rs*©T-fetv«im<s 0Ji^^^ Fe, c 
o, H i(D^?tifr3.\*Ztie> mi^t. # 

So ^attf*«2 4sv*3if*M2 5<omm^m 
n<> ^lf(cps^$ns^)©T•^i^c^^. 

[0 0 4 2] *fi»J{Cfe^T(±, #a»<*J«2 5ffltt 



(7) 



1*IBJF 1 1 -3 3 0 3 8 7 



11 

8ttttAt2 4fc«fc*fWBil£W-TJfc<» 0 2 £^ bfc0>J© 
<k ? ft -f # > tc £ £ f£ m t in te S c i: * S o 
[0 0 4 3] £Z?>X\ 0 2^SH4t^bfc e koft« 
ithbfc®^ xi— OCJl^tt, &#©£? 
fc2. 5nmSltWTtt5*Sli*Tl*>*<. 0>U 
«10nm«±i:Ut*« HbS^ll, 12ffllftO 

[0 0 4 4] J«*«CH\ H2CwU&«TJtt, a-t- 
•WBtl2 0CItt'f*>2 1BiW!FSbT*!), gtttt 
VtJ*>2 1 B#&^i:&5CIi:TN y-**2 o 

bT*5»K 3IWi'7X^ 2 2 20 
T% X^-U-«t£2 0#P<T4k -#«D*fli*ttl 1 

So 04t^bfcfi»JT-{±, X^- 9iS^2 0JC§£ 

^tfts;^ 7.1— y-mm>2 o#ji<t*k -#© 
atfb«4ti 1 i:ffe*ffl^{bffl^i 2 kA»pn««jctt^-r 

[0 0 4 5] Cffli?^ X^— tf-fB** 2 0 iC^StlS 

mtetozmftthx-fiomibftmi 1 fcffi*eD*fls« 
« 1 2 t^Hiawcis^r**? «ia 5 t*-r. 30 

SI5£:J3V>T\ ^^-tSS2O0f$ 
t>£atfc«ttH<Z)EM) **LT*!k JKtttiU BMb« 

«4I2 0©JP£fc&*feilS£-5£»i:©HflU;i:> «*tf, X 
t-*«W2 0OffSt0. 5nme*T-3gEfliS*& 

@L*&fiLmM>tji£(Djjmx-mfe?z>z£x. m^zzt 

[0 0 4 6] ^bT, H5-CHU ^^-f f «2 0©f 

&&ttttJ12 4 i:#i»<*:jgi2 5 fc 

^T^bT^S, CCT% 4HMttt*ll2 4 0**1%- 
*>M4, WB^JbT^StO^bT^S. bfc#o 
T> -#©*fc*«i l<o«flj*flJ:, fe£©WbfiR£ 
1 2©*fls#BfcttS^fcWr&tt«i:fc.5. &S-Tft 

«x is 5 (±, -*©ss<b«js 1 1 tmis(DM<bmm 1 2 

j!8fc&r5TV»3»£-&^bTV>-5. ft*\ 0 5T-tt, J± 

9-«^2 0£¥i!|#£(:t--t-#t/iELfc so 
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[0 0 4 7] 05tC^-r<k3£, ^^-f^2 0S* 

«c2 0©il$*sS<ftSC«!oT, fgf&gS&ftlCJMlb 
TbS3o -fbTv Z^-Vm®2 0©JP£#2. 5n 
mlStt±i:%5t, &fbfc#ig©iig^##Sfc:g<& 

oTbSo. ^fflfe»> !£*H\ X^-ti8i2 0CDS 
2. 5 nmgJJWTii-rS^tffeofeo 

[0048] znizttLx, &m&itm2 4hL*m#.m 

2 5 i:SfILfc^lI^7^S«i2 Otffl^fcS 

^«sl 1 tflb*«D«fl;1Bi« 1 2fc*IHH»WKUS^S#* 

^tf«^-**X^— tHMS2 0£ffl^fc«£fctt, X^ 
— !HW*2 0©#££ft#<fc$fc®*>}cjp<-r.5Ch# 

[0049] w±©«tot:, **wtaffl-rscfcc«t 

££i onmmmu±t-rtu£, Mitmmi 1, 12 *s 
x^- ?m®2 oizz-ixfrmztixttzmm*. m& 
(Dm.ffltiax.&ffiX' * +»c#nt5 - h ^ Rite h * s. 

bfrtu X^— 0©W?* 1 0 nmm.m&L±.b 

^-V&t$,2 O's©^-^ *)7(D&A'bmffii>im£teZo 
[0 0 5 0] ftt5, 02 71M04 t^bfe«ii©o*,, 
02t^bfc<k-5*«i§J±< 

5. *fc. 03 t^bfe J: o ^^fflS^SfiS 

tfc, 04{C^bfci?«:«ittt, «ja©»J^*ib-^f 
^©T% ^^4©Sm^4ASji 5 ^^i : ^^3 ^l j^ A s^ So ^ 

E14t3^bfc«fcd«:«igT-(i, )SP^*/iJSSB«S 
x.S^i:(z«toT, #*«ai^l3tt©^fc>tf&^£«T5 

[0 0 5 1] fci^T% JSl±OttWT?H:, RKKYffll 

JSa«i R K K YfflSftffl * b < fcfc CtltCM^ b fc <fe>©T- 

(c <t o Tttft««M<OlS^«(S £ £WT? § S i: V> o 

*ssfc-r*)©T-$)n«> ^tK^^tia*)©T-tt*v>. 



(8) 



ftM? 1 1-330387 



13 

^C-oWttt, «A« rp.Bruno, Phys. Rev. B49( 1994)13 
231 j £S3«S*lT:fe?K ©«fc*ffiC 
£3iig£-Eo^TI±> m%.l£ rs.Toscano et al., J.Mag 
n.&Magn.Mater. 1 14( 1992)L301 j Cf3«$ tVC ^ So 

[0052] ogc, i>A±<D±o*m<tfflmfi&*mm 
mi 5s#MbTSKwrso io 

[0 0 5 3] if, ^IgEfc&ffl LfcflMRffiS**®- 

mz. ®6jbmm9*&mLTmwT2> a men 

mm 9 C^rHMMBSX? 3 0 li, iI8B£<Z>1ft «BfB»X 

[0 0 5 4] <ICQtjt$Bia«ii!l?3 0<i, i6OTi7C 

i:, HSg«8tt«3 2±lZMmZtltzX«— 3 3 fc, 
X^— 9-J13 3±C»«sn&W»«H4Ji3 4 it, 
— 3±ic|6ti«3 5t^UtMSfifey-ht 20 
493 6 fcftfltA-CV^. 

[0 0 5 5] £©tS38sB&ift^ 3 0 EfcVvt, H^flSffi 
13 211 X^— 9"«3 3E<£^T#g!|;*ftT&3&{b 
««fiD-**«J6ai-r4*<OT?*»). *<D*fli*lRlM3tt 

fc#ftM3#^b^3«fc3fc;ii:#fcV>.fc5lC. fiHfcb 
#+#C»^SS*tttm (J*#WCttfiMWj# 1 k O e 

[0 0 5 6] qriMKBHS 4tt, X^-tI3 3i:J;-3 

»k *o«fli*iqiM4ttiB*-r*««tfttTnr*i:$ 

Wo iCDRT»attJi3 4tt, H«*ttJi 3 2 Cit^T 

ftTfcS. RjftfcttJf 3 4 fcHU 8t|ji*fi£$l& t 

*ffl«ft*fiM4**ffl««ttJi3 2ffl*ft*lRlt 

[0 0 5 7] t»-Jf 3 3d &M&#.frt>*Z>m.<t « 

»**^«-rs^^— 9-««i:«:**iG>t?ft*. "Tfefc 
£®flHHBft]R?3 0T-tt, HJgMttJi 3 2 Stf pj 
lb*tt» 3 4* 6 ^-tl3 3CJ: 

T% 9-S3 3<£^Jg£-rsa^ti, 0 2*#!St 

JH>U BI3*#jm/riliWLfcJ:3JC» ifetttt 

*tt ##f*Xtt»tt -B-fc * ©T- * 

oT*AV>U H4*#JIRbTttlHbfc«tdfc, 50 
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[0 0 5 8] *^W*j5iffl Lfc«$H§3Sjf?iP3 0 

T-tt, 9-H3 3©S^*Jf <-TS-i:* J pIsgT-fe 

»tLK X-^-tJ-|i3 0©M** 1 0nmW±h1-tl 

-efcstv^FraM-^ ^-fi3ocD»$w#s 

[0 0 5 9] y-b«8i3 6<i, 3 
«S**rrs*mfr&fc?K IMM3 5*^LT^-<- 
t!3 3C^[&l^-S<ta fcJfcJjRSJvt^S. Z.<DV-Y 

n®3 6£«E&i?ira-rsi:* %ii3 5£^utbe£ 

[0 0 6 0] ^©.tofctffSISBaiii^ 3 OfcfcWT* y 

•&y-b*ttVc=0©ttIB) f(i> H6aWBI7C* 
t<fc3t, H«*tt«3 2©«flS*|S|M3i:, RTttfiStt 
« 3 4 ©Mfb^lSlM 4 i: #K¥fT ©tt® i: % T t> 3 . 

[oo6 1]^ut, z<Dmmimm?3oizm.Tm 

«fi3 6fcJ*rJe©«EEV*BMni-r3 (t&fr'fey-l-S 

ffiv G =vh^s) . y-hmeg3 6 izm&v zwrn? 

St, H««ttJi3 2fcWtt«ttJi3 4i:OlBCE$tV 
fc*^--tf-«3 3©** Ur«jK#£ftiU ^ffliSSx 
S^Mfi* 3 2 i: pJttffiStt* 3 4 tC&^J^tta!* 5 

^bt--5o ctit#v\ u&jj<D&^ojmm&i3 3 4«4 

h^*Slt> ^©?em, WlbttttJR3 4<Z)ttft<#fiM 

wiMnt«3 4/i«sfi^-iiii*sis*ttft*-rafc» 

[0 0 6 2] Cffli?^ C©ttlBI3^^3 Oftt, 

y-hmei2 6{cmEv*sij!jDf siktio, 

fflv^S z tta < WMttttM 3 4 <D«fli*lRlM 4 *fW»r 
S^t^Rlfgt^oTtJt), Rji&Mtt«3 4©^{b©|6l 

[0 0 6 3] OIC *^B^5:jigfflbfctS^I3S*^© 
ffiffl^J^x m 1 07iSEI 1 2 t#MLt»«tS. 
*5, 01 0 7iSBl 2(c^-riMRffifHR?4 0(±, 

Ltzmmmm?r-&Zo co««ffi»* : ?4 ot*v^ 

T-fo, ±M©t»SIB»^^ 3 0fcH«fc* «<b««©« 
-fb©(Rl^tCi tl-ftOfBgASfT^-Sio E*-=>TV>S. 
[0 0 6 4] C©«^I3S^^4 0(i, 01 lt^n 
««4 l±ffl-fflt?Bl«**ifc»l©HS«ttM 
42t> SIR 4 l±0ft©-»C*Jfc*ilfciS2©fflje 
^tti!4 3i:, mi©HI^«tte4 2±*e.m2©@^ 
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3 tUtitziXB&ZtltzT.*— Vm* 4ii, 

— y-/i4 4±©-»fcHMMM 6^itM?nfef 

lffl^-f«&4 7 i:, a-*— 1 y-»4 4±©flfe©-S6t 
S&*iJi4 8£^bTffM£*lfcffS2©y-hSfig4 9 £ 

[0 0 6 5] ;r©tS$8teSlfSi^4 OCiS^T. SJg&tt 
JI4 2, 4 3i±, ±«Ebfe«ffiiatS*?3 OCfcttSS 
5&&ttJ13 2fc|f?«£, «®£#i«6V^t4#*4;!pe>& 

£„ fit, ^©tMSfeiSiSt^ OCfc^T* Sf!l©H 
5£fi£t4Ji4 2fflt^flM5 |g 2 ©SSg&tt/l 4 3 

[0 0 6 6] Rji&at4*4 5 l±. ±i£b;fcti$8iaSifSiT 

3 o c*itSRitt^t4)i3 4 tmmz. imrzmmz 

JSbT^b#ftM7#pJgi:;*tt£o ffcfr*), -©rJ 

mm\tm 4 5 b^^b 42,43 cit^xumt) 
3. c©rj®«;i4 sett, a*tfriU«&i:cD 

fc, *©«fls*|^M7*«H3t«tt«4 2, 4 3©^ib^ 
fttc#bT¥fTXtt£¥^fc£<k?fcbT:*3<. 

fb^lSlM 7 m 1 ©B£ttttM 4 2 (DMltJjfaM 5 C 
*frbT¥fi 1 i:fc!K £2©H£«£J|4 3<DMitHftM 

[0 0 6 7] X^- 9"Ji4 4«i> Sftttttttfr&fe&Wb 

zommmm?* ox-it, ®i©a^sssB4 

2, SB2©B£i&ttJ14 3 2KMirifrittt£J|4 5A^%S 30 

9-J14 4CfcoT4M»SftT^5. 
f IT^ d©X^— !*-Ji4 4(i, Sltt#»SW*»*« 

/a^-*«^*tt. 0 2£#!gbTi&Wbfecfcd£, S&tt 

mLxmmhtzXoiz. mk&mm?z*mi*-x.&m& 

¥#ft^#tfc£-B-fe*©T-&-?T*Jiv>U tfcx 0 
4$#^bTIKWbfeidt:, ^«tt«tJKi:*#frKX 

t * mm b fc *mwtv & o t * a v> . 
[0 0 6 8] KftwzmmLtzmmmm?* o 40 
r-ttx ai— tf-jH 4 4<Dmt<*m<-fzz.ttfivjmx'& 

«IK 4®M*£ 1 OnmWiktn 

«, ai— y-»4 4©w^tf»-r?afe»^^s* s fflii 
tzV)\,z*rV7(D&xttmmx'ib2>£^5fflm*. mis 

[0 0 6 9] £ l©y-h*8i4 7Mf 2®y-M 
814 9(±, 0j*tf£«©£d&i»«4£*1-S#*4*>£ 

*bt, ^l©^-hmi®4 7tt, I6IM4 6*«> 
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^bT*^- *M4 4fc**filU Mo, «&gJ3 4 6 fiV 
XA- 9-J14 4 4^bT^l©a«att«4 2C»filt 

ii, I66SB4 8£^bT*^-1NB4 4£*f|StU fi 

«6^H4 8St5^^— 1t«4 4S/hbT^2©H^ 
&t4B4 3fc:*H6]TS<fc5 tffJjEK^nt^S. 
[0 0 7 0] *bT, »l©y-h««4 7C*EE*B1 
SOfa^ «6»*4 6*^btffi*nT^S^^-1fJi 
4 4©^, Sl©y-Mi4 7lC*f|S]bT^.5ttj£ 

-bs^4 7iznB.*mutz£. ^mmvtmistm 

l©B£&t£«4 2hC0P^O7^-tl4 4IC + +iJ7 
[0 0 7 1] -15, «2©y-h*«4 9 t«m*aiiB 
4©?*>, ^2©y-b«H4 9{;:*f|q)bT^.5{t;e£ 

Ynm.4 9izm&zwimtzt. pjiw8rt£B4 5 tm2 

©B£&ttB 4 3 k©H©^^— 4 4 V 7tt 

[0072] -eb-r, cotiraaaa*^ ot-ii, m 1 

©-y-bm®4 7515^2©^— hSfii4 9(Cffll)n-r-5 
n£*M'MtZZ£\z£y), W!W8Sffie4 4©^b*|ql 
M7*iNI»)jgbRte$^i•5Cli:* s WtEi:«:^TV^5o Jil 
T, £©«fc5CqTftffl4B4 4©^{b*|n]M7^g|!3^ 
bfi«**5ttfflftf^K:ov>TSiWra. 
[0 0 7 3] ®l©^-b*«i4 7SV^2©y-hS 
S4 9t«£E*B«nib"CV^*:0«IJI!tt»Tfa:» 0101: 
^-Tio^, WKHtt&JM 5©lfl!*fiM7tt, ^1© 
@^fiStt«4 2©^{b^lRlM5(C»bT¥fi : T-fe»), ^ 
2©a^tt«4 3©^b^|6|M6H^bTM¥ffT-* 

So 

[0 0 7 4] C©ttSS©i:tt:, 01 l£7fs-rJ:-5tC, 
*2©y-h««4 9 tif bT3f«©«£EV8*WtD 

b, ^2©^-hm«i4 9©y-hmEEv G 2=V2i:f 

5. fai:, oI»iai4«4 5 £a2 0B%ttttJI4 3fc 
b, *©Sm, W»fi£tt«4 5 i:S2ffli«8tti4 3 
ffiv^RIi^)«ttB4 5ttb;i/^SS«t, ^©^H, RlftfiS 

tt«4 5©*fli*iqiM7*«R«r«. -r^t)*>, 01 1 

RTKHttttJI 4 5 ®^fb*|p]M 7 ^1 
©H**ttJi4 2©«fl;*|qlM5t:»bTS s PfT"C» ^ 
2©H««ttJi4 3©«fll*I^M6fc»bTJpff«:tt» 

BSI4JI4 5As^^^-tt^imR*t4**■r•5fc«>ts;^-t• 
fcO, m2©y-h«fis4 9^©mEV 2 ©WADS±«) 

[0 0 7 5] Mtc, RTKrtKttB 4 5 ©8Sfb;£|qi#, IB 1 
©H««tt«4 2©«fc*l5aM5C#LTfiWTJ, ^ 
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£*H/tW5£ffl«ffiVi*BMlOU g§l©^-b«S4 
7©7-h«EEVGi = Vih-f S. t5t, RTIHttttJI 

4 5hii ©@^tt»4 2 fconatestifc*'*— »• 

J14 4ffl=t-¥U7«,8#&{bU ^©*§^, RJttMttii 
4 5 i:fg 1 ©@£g&14JI 4 2 fc©*&tttS£tt«***fl; 
n. ciitffiK «&#©{£(,> WiKBttB 4 5ttb;v 
**SB\ *©*§*, prilHBt£JB4 5©Ift*flM7# 

4 5 ©fiS{b^(p]M 7*s, S 1 ©H^SSttS 4 2 ©«fl3# 

|p]M6 icMlTSIffatt!Stft5. *bT, C©<fc? 
C-fiSebfelftlt qTlbttttff 4 5 #at^-*MB5l 
JWttfcWrafcftCSJrr?*^ »l©y-b««4 
7'N©S£EVi©BJl)n*±» - rt»s *©#!S#«*#;*ft 

So 

[0 0 7 6] coidir, c©w«ffiflmt?4 0-^(4, 
mi©y-bSfii4 7*»2©y-b««4 9C«SE* 

4 5 ©&fc#|6]M 7 £$y®>-ts d t^mttt-ora 
^ qltt*tt«4 5©«fl3©fiiSlcj;»)r: «[o««tffi 
^■rsct^ai^-So bfrtK Cffl*«B»* : F4 Of 
J4, »l©y-b««4 7CBf*O«EVi«BJi0bfc 
t>, $VW4, &2©7-h«fii4 9fci?r5t©S£EV2* 
91i!)DUfe!3-r.5Ci:T*. ^Tttttttff4 5®*Mb#|q|M7 

titasbstes-sa^iiffm**. -r^cfc*., C©# 

[0 07 7]o§t, bfctil$Rf2fiiS$?© 30 

*©«*» 01 3^sni 5 4#^bTiKwr5o * 
ii3 nmm 1 5 e^-rmiGfltx? 5 o at, mm 

±j*©*«ias* : ?3 o, 4 0hi5i«{^ mitm 
mom.it oiRi § c «t t) -«©fB»#fr*. s «t -5 c& -at 

V^o 

[0078] zmGimmmm* inc^tio 
as 5 i ±\zBf&ztitzm i ©ssgsstts 52^ 

5 3t. ^1©^^-^JS5 3±C*J«*nfenriMH4 
115 4 nj»ri&ttJf5 4±fc0fifc«*ftfcli2©;*^- 
tl5 5i:, B 2 ©*^- f-W 5 5 ±£JfcJ&;*;ft.fcS§ 2 
tH««ttJ15 6i:, £1©*"<— *J15 3±©-»fc: 
IMJI5 7*^bT«ja**lfc»l©y-b««5 8 

JB2©^^— y-*5 5±©-«tl6*Ji5 9 

r »«*nfcJB 2 ©y- 6 o tzmzx^z* 
[0079] ziommimm* 5 oizx^x, a^sstt 

«5 2, 5 614, ±aufe«mBft«? 4 OCiJltSl 
%ttttJI4 2, 4 3fcH«fc, so 
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f>fc»K &{b#ft#sc-£©£ft£ft<4-5£B££ 

*bt, £©*«««*? 5 OfcfcWt* HI© 
5 2 ©Mfb^lSlM 8 k, 12 ©BSg&ttJg 5 
6©a<b*(RlM9 i:(4, I^tSWWW. 

[0080] -sjmm^m 5 4 14, ±«e b fewmBftx? 
4 0 c*tt*Riiii«ittji4 5 tmn>mmiz 

J6tT«fc*faMl 0#Rj*fc«*;h.a. f C© 
qTMtttJI 5 4 J4, BSS8HSJ1 5 2,5 6 K Jt"VT AW 

4. *©jgtt^»»*tJri*a^*tiT 

-ebt, Cl©W«l*ttJi5 4CI4, »#+JS8ffii& 
*r©*iSC<k»K 3*ivHMMU*att*tt#b"r*< i: 
i:*>C. *©Ift*fiMl 0#B5g«&t$B5 2, 5 6© 
*ft*|qHC»br¥fTXttfi¥fTfc«:*J:'5 tbT*J 
<o fc*5, *«T?HU «!IJBtt»C*iV^Tx RJtt^tt)15 

4 ©«ft*|q|M 10tf, !g 1 ©BSgfiSttB 5 2 ©S£4b£ 
|£jM8fc*tLT¥fri:fc.?K i2ffl@^IM56ffil 
{b#ftM9C#bTK¥fri:fc5<fc3fc:b-to5. 

[0 0 8 1] |g 1 ©*^-t>-Ji 5 3SVf 2 0X^-t 
B5 5(4, 3fi«tti*:*6«:S*fls*«4^a|-rs^^- 
•9-^i:^S*)©T-feS. -f CCfiffBIESfK? 

5 0 T?(4, m 1 ©@S«ffiB 5 2 , SB 2 ©B£58t4B 5 
6MRltH41 5 4*>f.%5lftiW> Sgl©*^ 
— 9-J15 3SU { I2©^'<-ti5 5£4oT#giJ;*;h, 
TV^S. -fLT, Ctl5>ffl^^-ti5 3, 5 5(4,81 

^-*I5 3, 5 5tia«I^tt, 0 2*#I 
tt«tt^**##Xtt*tt^*M**K#** tffc 4> ©T- 

[008 2] fci>\ bfc«ffiias«^ 5 o 

T-i4, 9-B5 3, 5 5ffl*^4^<-rS-^*5pI 

#gr*$>D, A#«ctt, ztihvmmzznztii on 

mlil±h-r'5Ci:*5<if*bO. ^^-t!5 3, 5 5© 
■Wft 1 OnmfiLtfcfftttU X^— 9-B5 3, 5 5© 
*s»-T * S »icf^»* 5 fflilt * S i: F^ffi-?>, 
X^-D-15 3, 5 5 ©J¥£#g?-f U7 
©j£Aa«HJtT?**i:v^lHIIB*v EiS-rs^ i:#T-£ 

So 

[0 0 8 3] ^ l©^-bmfii5 8StJ c ^2©y-hm 

i6oit «*«&*©* a fc#«e**-ratma»6 

*5. ^bT, Sl©y-M®5 8J4, *fiiSi@5 75 
^LtS 1©X^— itS 5 3C»fi b, lo, «felg«5 
7 SVf 1 ©^^— 5 3 fctf- Ltf 1 ©H^Mtsa 
5 2£#ftTS<fc?£J£f££*lTO-5o ^2©^ 
-hSfig6 0{4s |ftliJI5 9*^LTSS2©^^— 
5 5{C^|^b, fio, «6iSiJi5 9X^2©^^— y-B 
5 5*^-bTRl»«ttM5 4C»ra-rs«tdC»J«*tl 
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[0 0 8 4] LTx ^10D^*-hm4S5 8iI*E*SJ 
ttJtai:, *6£B5 7*^bTga;**tTUag§l©2i 
— 9-JIS 3©5*k Sgl©y-MtfiS5 8tC*Hn]bT^ 

4 tm i ©@^tt« 5 2 tamom i ©*i— 5 
[0 0 8 5] -73, m2©y-hmeg6 oicmffiiEPin 

H5 5©?*., ^©-^-h*^ Olcttiaib-^afl- 
jetc^'JTtfglSaciiii&a. glSTftWU *2© 
y-hSS6 0 IcmfffcWJJO^ai:. nfttttttJI 5 4 h 

5 2 ©@5£Mtt« 5 6 h©IH©£ 2 ©*i— 9-H 5 5 C 

[0 0 8 6] fit, OTfli, 1 1 

©^-bmfi!5 8&V2S2©>7*-hSfii6 OCEPSQ-r^ 
mff£ftt*Wirac.i:}c<k!)s oTlbfti£JI5 4©tt<b2r|q| 
Ml 0*«t)«USft**4CJ:/|5WI6i:«:^TV^. 
felTx Cffl<fcdCRli!l«tt«5 4 ©SS{b73(6lM 1 0£*i 20 

as bEte^-ea t: soiwtov^TiiWf a. 

[0 0 8 7] ilCD^-M15 8»tf!6 2©y— b« 
«I6 0t«ffi*BUPbTV^^*5Wtt»Tftt» B13C 
St<fc?fC, rMHM£M5 4©&{b73|6]Ml Ott, II 
«DH5e«ttJi5 2 0«{bJ&fclM8fc*tl,T¥fTT?*»K 
SB 2 ©B^&ffiB 5 6 ffl«^b*l&lM 9 C» 

-2) o 

[0 0 8 8] ;i©ttJg©i:tfc, B91 4EjSr*3fc, 

u m2©y-hms6 o©y-hmffVG2=V2h-r 30 
5. fa i:, °smm&m 5 4tm 2 ©sssstta set 

©WfcE$ftfc£2©*i— *JP5 5 ffl*i> 'J tPj§S# 
SfliU *©«*» °I$m&m 5 4 2 ©H«flM£JI 

5 6 tcatftwis^ttii^sflj-ra. cncmv ««t 

*©«V^»*ttJi5 4tth;^*Sltx ^©IBS, W 
««tt»5 4©Wb73(S]Ml 0*sSte-T5o -rt£t>*>. 
Ml 4t^-T«t-5t> RjftH&t4«5 4ffl5Bft,73|S]Ml 0 
»l©H«*tt*5 2©«fli*lRlM8t»bTS¥ 
fTTN I2©@SlftI5 6©«&{b73|S]M9fC*fLT¥ 
fffcttSghfta. *bT> d©«kdt:-aS<Sbfcfi^b « 

[0 0 8 9] Mtc, qrnatttfl 5 4 ©«fc#fiii^ s§ 1 

©HS*tt«5 2©*Mb*lR|Ml OWltfifW, 
%2©DJgttttJ|5 6©*ft*lSHM9t»b-r¥ff«:tt 
»©J:SC» HI 5iCSf«fc?lC, ff§l©y-h«I5 
8tC^bT3f^©«EVi*HIfiPb, »l©y-h«S 
5 8©y-hmffVoi = Vii:t-So fail, Rl»«<4 
B 5 4 ill l ©H^SSttB 5 2 fcOHfcKSftfc* l © 50 
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^^-tI5 3©*tU7lJt#tflsU *©£*, Rl 
ft&ttJl 5 4 hi l ©H£&ttJI 5 2 t<DM%&3m-£ft 
m#mt?2>° .ctilcftHv #»#©ttv> qjibilttJI 5 
4liWl/»**W\ *©*£*. RlIMtttefl 5 4 ffl&fb* 

*imm&® 5 4 ©«{b* nM io#, mi ©s^ats ■ 

5 2©m7b"fS|M8H^bTWr% I2©E£fi£t£B 
5 6©*fl3*SM9 C»btS¥ff&ttlh*5. *b 
X, C©i-5C-fiR<EUfe«fta:» WftBSttB 5 4 # 
8V>-*l&&Mfl7m**f afc»Jc£jrt?ife»K II© 
y-b««5 8's©«ffiVi©8HlD*±»T*s ^©tt 

s§##&;*fta. 

[0090] c©«tot. z.(D®mmm?5 ox-i*. 

Il©y-h«g5 8-£I2©y-h«£6 0lC«£E* 
Wftrracfcfc«ki>> l#Sfflv^ci:&< pJfi&ffiSttJI 
5 4©«fll*l6jMl O^WJffll-rSClfctfRltlil^-st* 
!K Rrt&&ttB5 4©&{b©[&]££<fc!)-«©tit|g£S3 
&-raci;#tiS:5fea<, b*>*, Cffitiffgietlfil? 5 0T- 
tiu SBl©y-h«fiB5 8tSffi*WfiPbfe»), 4^ 
li, I 2 ©7- b SIS 6 0lcmffi£E?;!jnbfe!)-f SCi: 
Rl»aH4«5 4©«{b7j|fiIMl 0*J*»)jibS«$ 
#aci:#{il*a<, ffcfo*.. Cffltf«iagm?5 0 

^a. 

[0 0 9 1] fcfc, EI 1 0 1 5 ICS bfc««jB» 
i?©H> 01 07JMS1 2{C^bfc<t5*t»«I2tii 
^^4 0{±, pJttttttMI4 5*s±ffllcanschi:5&:S 
©T% RTHl*eJi4 5©*fls*|qlM7©a{b*a!*«l?) 
^-r^£^5m&1fi$>2>o -73s 01 37jM01 5{C^ 
bfe«k-5&«*fB®^5 0(±. 01 0 73SEI1 2tc^ 
bfe«fc3fctif«§B&jii*4 OCJt^T, ^Sfc^-sffl* 
4»'J>«t < T^tf©T% iSS«*fb L-?>t-V^hV^^^^J^A ^ fe 

So 

[0092] t^^x, ti±©KW-e*iffc««Eaai 

?3 0, 4 0, 5 0TI4, qJffitftBttJf 3 4 , 4 5, 5 4 
hUT-tfi^ft^73tt^*1-S*.ffl*MfflbT, -ttlH 

«fb© f&I S izft T S ^73 tSx * ;i/ dF— ©fi|/J\^*5 3 o fil 

±#«-raid**©*««i-aA^cbt*Av , >. w 
nniifcut, afl3©fiist»raj!*tti*;i/*- 
©}i']^* s 3 oj.ii±#ffii-a <t 5 ©tteffl-r a «t ^ 

tCLfel^Cit -oOnJUflttttJiCJ;?), Hffitt±© 

&mim*fi o z t # wte i: * a . 

[0 0 9 3] 

[&fE©$jJfU Jei±©»W*»e.Wft*ft«tdt:, 
ic&^ttt. 2^— y-««tJ:t)*^*na«<ba«iB 

©«ftWffiSffffl*«fflbT, *ft«*l©«ft*|q|*lll 



(12) 



ntiW- 1 1-3 30 3 8 7 
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So 

[0 0 9 4] LfetfoT, mftZm^ 
[0 0 9 5] *©tS*. *«Wt«tn«» T^-b^^H 

&*wtEii]fa#3K, *n*h— ^jwrw **caa w 
w&H<M*y fc*Rrttfc&*. 

[01] S«fl3*«*«^^—^««C«t 

»©BI"e*»>, 01 (a) tt, 9-«*C*tbTJW 
a£^*T^fti^t©tt<g£^-t0> HI (b) it. 

BMbWWOBMbAlRl^KCU&ttffl^w-rH-Cft*. 
[0 2] 8»tt#a>*>fc5MflsWSi:. *tt#»atf*a> 

[0 3] &ttttttrt>&&3BMbttl*2:. ats«»av¥ 

[04] wattt{tfre>n&m<h*t&ii. w&m&xr* 

ft £*Mb«tt k **M Lfcfcjf «&fr©»MB£* 
-T0T-;fc»K ^^-tiacSffltaS^frtLT, 3£ 
SlttfrJgl k ¥3I#BI fc * «« b fe ffiffl b fc« 4 

[05] z*-vmt*#&M&#.mk.*mitmb*mm 

[0 6] *$BfPJ4iSfflLfetiMBga»2i^ffl-0J£ov> 
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-T»Tffl0-efc£<. 

[0 7] H7C*L-feflMMaaa*PS:ovvt» y-hm 

5. 

[0 8] HTC^UfcflMMBftJfrFfco^T, 

[09] 07 izniLtztiimmm^^-c. 
[010] fcawfcarabfetiMBfflSJU^oftowcTD 

V>T, ^ l&V!f§2©'!7 , -bS@}C*ffi£ftlJjDbT^& 
V^£©tt<i£^-rSrffi0T';fc3. 

[011] 01 otz^Ltzmmtmm?iz~D^T, %2 

[012] H10Cwbfc«MBiaWR?C-3^T, SI 

*T? ifc £ o 

[013] *|glB£Mffl bfcHme«R7©fl.©MC:o 
OT> »l»V»2©y-h««C«EE*BJftll/T^fc 
^k£©ttti£^-f»r®0T*&.5>o 

[0 1 4] 0 1 3C^L&««8a** ; FK-3V>T. Sg 2 

©y- h «ffifc«£E*min b&k #©tt»*is-r>ffflia 

[015] 013 UfeWWiaakiR^Cov^T. $ 1 
©y-h«at:«E*Hilnbfei:S©tt«lt^-rifBaH 

[W9©»W] 

11,12 WbWUL 2 0 !HMU 2 1 

2 1 A &&*«<£+©¥*& V h 'J 

2 ib m&*m#-*(omm*>* 22 m 

>&.&>7=7 7.*>-. 2 3 2 4 &fi&tt&Its 

2 5 *aift]8i, 3 1 Stiu 3 2 H£«± 

3 3 y-JBs 3 4 nTKHSSttB, 3 5 
t&mm. 3 6 ^-bSfii> 4 1 4 2 
llffl|»M, 4 3 at2©B^tt1£JI. 4 

4 yjf , 4 5 ajmm^m. 4 6 

4 7 m\<D>f-Ynm. 4 8 tt«M. 4 
9ff§2©7- hmm. 5 1 SIS, 5 2 SlfflH 
5£«&ttJf> 5 3 %l(DXi— y-Jf, 5 4 5jft& 
ttfl, 5 5 S2ffl^^-m 5 6 S2©l^ 
SfcftJl, 5 7 MiStB, 5 8 %KDV-hm®. 

59 6 0 ^2©y-hma 



(13) »BB¥1 1-3 3 0 3 8 7 
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